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DEVELOPING DATMLOW ALGORllH.hlS:

AND AnumP,w. B&m
Canp.wr Samu -ml
CcJma& smc Uruvemry
l% CMiru, CO R0523USA

We -m r,ur mdy by exurunuIg (cwr rcuunrs OMI ahh dti(ercru

~w~md dISmCUrUtICJ. l%ese rUJUmI md IJXU OX-IUpX-MJmg
cbrwm.cnmcs art bud &low:

(1)

(2)

(3)

(4)

W d cmrtrnphnm.wtm ad prfornun OE maJyIil W-i.uk plum-llcd
dtmq tie UUIcm’i pmtmtaum. For aamuny, we cbe LO &icnLx

mdy cme d tie fcwtrnxmmct tMI have & ana.lyrd M IJU.I iim~

m

A ful fmu r.rmufcmn (FIT) mjti WM wrmm m Id by J, MIch~l
Ashley, a former sumrtmr ImbI II b AIunol NMJauJ b.tmmmry
The FH atublu W dJm& uvd omquer tnd I- prd.lahtm. Tk
tubvmi Id ~mm MpU ME:

mf w.m sti.of-v.
(C=(amy (l, Sm_c4_V)l [il=C4np11(l”10)O0

II J <. I & ShM-of-v ) ;
fnmc);

Ihf ~V . ( (_,Sim-o(-V). bxmdt V ;

lnlif(Si=.d-V-l)k V
eln
((bfI_v, ~shl-v) ■ Shuffle V ; P~_l. ■ FH bh_V ;

!TT-R ■ FFTR,~hl_V , Wd ■ ha (SIU-IJI-V /2),
X ■ Two_l+ I SIIE of V ,

Gaff= ( &y(l, H-d)-

l[l]=Cm*(ca~ “(Il)))(IuI~”(I l)))
llc.lb~d);

Ptuf ■ ( amy(l, Mtd) I [I] ■ Cm@x_Mul CCXftl I] IIIT-RIII
#1<- lt.o Mid];);

In I amy (l, S17E-d_V)
I [I] ■Crnpl~Add llT_l, [Il Prw4111II I <. I L(I MId
l[Mld+ll ■(’mpli_Suh Fl’l’_l~l] PnMl[III II < I ~)h4~d ) ) 1,



skmv E[(4sk.d_v =*v; M-h(sk_d-v/2);
k((-y(l, Md)l[i] =V[fi”2}l]fl i<. lur Mid ];

(-y(l, W)l[i]= V[i”2]Ii<-lm Md ))];

(34001

,
‘—
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llvecan~erimdheFfTu~la rJmlqvrmuadrhedcM
d he hew Iwo wlmnam d he ori@IveJ mwy. Wbr he h rwo danaru
go rnro IJW FfT (pJMK (C) in Fig. l), he mnuining Irsgcs d Uvec.mnpl-
Mtms can & dma wrth diti~ end umqurr pdldiun.

SOLUTION

MAn=(trny (l, n)l[i]= illic. lton);

MfAbn=( emy(l, n)l[i]= illjn. lronby i6&i<-Jmfi15);

A n SI Sinfl Ab n SI Sti

16 223 101 16 2TI 118
3W 181 32 5CM 123

: 731 341 M 950 133
236 2843 1301 23d 36S2 190

h he hbo -k, S1 stmdt [m he numkr d irrIINd.kwu es~ed
md Smf otandt for & uxel cnricd @WmIth. Wt4emamy
wkn-emcrwud mtha@me(5)b A,lheyamcmwrdal#
mu d 16 demmru m 5 pwllel I* in Ah (h, m elmmm

@tAm*d 16/5). lltbuwneo uUvaumtdhi@er Sl fi~um,
ThAllndcmkanpfoydlom~edl~ mUteFFT~mm~ual
t h@ter ok- @tire rme, A~lym# WIII tdae 10Mmn_ffi. we
heve:

IN Meh.ffl Sh-of-v 9
lC=(amy(l, SM-d_V)l lll=Gpla(l*l O)OO

EJ<l@lu~16AI<JMJ+15);
lnfwrc),

I’u t~ly M wdmlaue m 111’, mqumei kmpmg IMCh d k thnnhmg
vwMr kn@l ‘Ihe ~hceuum d hi Wdmlqw lu k wmy (“hff III
ITT IWJlU in



,-

if Mid> 16rhen
{ Coeff= ( mey(l.Mid)

l[i]=Cmplx (coe(X” (i-1))) (-lin(X” (i-1)))
llj<-lw .Wdb16&ic-j@h15);

In ( ●rey (1, Sizq-of.v)
I [i] = Add-c FIT-1..$] Prud[i]

llj<-l@~@16&i<-JmfilS))
else

( Coeff = ( army(l, fblid)
[ [i]= Gnplx (me@ ● (i-1))) (-sin(l( “ (i-l)))

Ilic-ltohtk l);
In{ amy ( 1, Size-d-V)

I [i] = Add-cPfUlil Prtdli] Mi G 1 to Mid ) ) )

hspdkLismpro6ieu3howninFig.3.

(3s00)
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Fig. 3. Pwellelirm d imrolledIoqs in FIT 12E.

lhe cnucal phkn~ u duut 30 percat of M d tie onp.nd program,
end the two ugly sqmnual ties B end D have disqqx.ercd. Now k

perellehem of tie progr8m u eeusfsctory,

h turns cm ltm the amy axnprekemme m mher ineffiaauly unple-
mentod m Id. In k W we wdf eddme the efficiency ueue irr sane

dud.


